Dopamine D2L receptors stimulate Na+/K(+)-ATPase activity in murine LTK- cells.
Ion transport can be regulated by dopamine receptors. D1-like receptors inhibit both Na+/H+ exchange (NHE) and Na+/K(+)-ATPase activity, whereas D2-like receptors stimulate NHE. However, the effect of D2-like receptors on Na+/K(+)-ATPase activity is controversial. In renal proximal tubular cells, where several D1-like and D2-like receptors are expressed, D2 agonists have been reported either to have no effect or to act in concert with D1 agonists to inhibit Na+/K(+)-ATPase activity. We therefore studied the effect of D2 receptors on Na+/K(+)-ATPase activity in LTK- cells transfected with a rat D2Long receptor cDNA (maximum receptor density = 0.91 +/- 0.26 pmol/mg protein, dissociation constant = 2.39 +/- 0.79 nM, seven experiments). The activation of D2 receptors in these transfected cells by the selective D2 agonist LY171555 led to the inhibition of forskolin-stimulated cAMP accumulation. In the D2Long-transfected, but not in nontransfected cells, LY171555 caused a concentration-dependent stimulation of Na+/K(+)-ATPase activity (EC50 = 0.55 +/- 0.2 microM, Emax = 28 +/- 6%, six experiments), which was completely blocked by the D2-selective antagonist (-)-sulpiride. The D2-stimulated Na+/K(+)-ATPase activity was not secondary to D2 receptor activation of K+ channels or NHE activity since LY171555 stimulated Na+/K(+)-ATPase activity in D2Long-transfected cells, even when K+ channels were blocked by CsCl and intracellular Na+ was clamped by monensin. The D2-stimulated Na+/K(+)-ATPase activity was blocked by pertussis toxin and mimicked by dideoxyadenosine. We conclude that agonist occupancy of D2Long dopamine receptors stimulates Na+/K(+)-ATPase activity; this effect is mediated by the inhibition of cAMP production and is independent of intracellular Na+ and K+ concentration.